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(54) Boosting transformer for high-frequency heating device 



(57) A boosting transformer for a high-frequency 
heating device includes an insulation member (25), and 
a primary winding (20) and a secondary winding (21) 
formed at the insulation member (25) and mutually iso- 
lated by the insulation member (25). each winding hav- 
ing a width ( W1 , W2) and a thickness as measured when 
the winding is stacked (T1 , T2), the width (W1 , W2) be- 
ing smaller than the thickness (T1 . T2). As such, the 



boosting transformer can be reduced in height to readily 
ensure a distance for insulating locations having there- 
between a large potential difference from each other in 
the transformer's internal structure in designing a struc- 
ture in which the transformer is attached to a high-fre- 
quency heating device. Thus the boosting transformer 
can be attached to the high-frequency heating device at 
a location less restrictively and such designing can be 
facilitated. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to boosting 
transformers used in high-frequency heating devices. 

Description of the Background Art 

Conventional Art 

[0002] Conventionally, high-frequency heating devic- 
es such as microwave ovens have used a boosting 
transformer configured as shown in Fig. 19. Such con- 
ventional transformer first of all has a winding including 
a primary winding 20 and a secondary winding 21 and 
a filament winding 23. These windings are coupled to- 
gether via a magnetic circuit formed of a magnetic body 
in the form of two ferrite cores 24. As shown in the Fig. 

1 9 cross section, windings 20, 21 , 23 are each arranged 
in the direction of the height of the boosting transformer, 
i.e., the lateral direction in the figure. Primary winding 

20 has a width in the direction of the height of the boost- 
ing transformer W1 and a thickness as measured when 
the winding is stacked T1 , wherein width W1 > thickness 
T1 , and secondary winding 21 also has a similar width- 
thickness relationship. 

[0003] As such, the boosting transformer is sized to 
have a height large relative to its width and depth. This 
has been a limitation in determining where such boost- 
ing transformer should be attached in a high-frequency 
heating device which is complicated and has a high volt- 
age line arranged therein and also has a complicated 
internal structure. 

[0004] If the secondary winding has an insufficiently 
divided width, a problem will occur as described below: 
normally, the secondary winding receives a high volt- 
age, which is, between the top and end of the winding, 
an instant, maximal voltage of 6 kv to 10 kv. As shown 
in Fig. 21 , secondary winding 21 is successively wound 
around an insulation member 25 in the direction of the 
arrow and thus successively stacked, and it completes 
when it reaches a winding count as defined. If secondary 
winding 21 is provided as described above, however, 
secondary winding 21 provided through such process 
will inevitably have a portion failing to align and thus dis- 
placed. 

[0005] In providing a secondary winding, as described 
above, the winding is labeled V0 at its top, V1, V2,... at 
its return points and V9 at its end, as shown in Fig. 21. 
As such, if the secondary winding is provided in align- 
ment, the winding normally has the V9 position adjacent 
to the V7 position. However, if at the ending, V9 position 
the winding is displaced down from its appropriate layer 
level, the displaced winding will be processed adjacent 
to the winding positioned at V5 or V3. If a winding have 



such displacement, in proportion to the number of such 
displacements the winding will receive a voltage twice 
to triple a voltage which a winding provided in alignment 
would receive. 

5 [0006] Conventionally, a secondary winding has been 
divided normally into two to three blocks to reduce its 
width W to prevent any significant displacement thereof 
and thus reduce a voltage that would otherwise be ap- 
plied. 

w [0007] In a boosting transformer, each winding and a 
magnetic body must be insulated from each other . To 
achieve such insulation, insulation members 25, 26 are 
provided as shown in Fig. 1 9. Insulation member 25 is 
structured to provide a plurality of protruding , dividing 
is walls surrounding primary winding 20, secondary wind- 
ing 21 and filament winding 23 to insulate such windings 
from each other and also divide the high-voltage gener- 
ating, secondary winding normally into two to three 
blocks, as described above (in Fig. 19, three blocks). 
Insulation member 25 thus structured results in the 
transformer having an increased height. Insulation 
member 26 insulates windings 20, 21, 23 and core 24 
from each other. = — - = - ■ - 

[0008] Furthermore, in providing the aforementioned 
magnetic circuit to provide a permeability adjusted to 
match the circuit's operating state, insulation members 
25, 26 are structured to allow ferrite core 24 to have a 
gap 22. As a result, when the boosting transformer op- 
erates a magnetic flux varies and ferrite core 24 thus 
oscillates and.produc.es a noise. Accordingly, to prevent 
such noise a core fixing band 27 or an adhesive or the 
like must be used to fix ferrite core 24 to reduce the 
noise. This degrades the workability and reliability of the 
transformer and increases the cost for the same. 
[0009] Furthermore, conventionally a boosting trans- 
former is assembled through a procedure as shown in 
Fig. 20, having the following steps: 

in a first step, primary winding 20, secondary wind- 
ing 21 and filament winding 23 are successively 
wound around insulation member 25; 
in a second step, insulation member 26 is attached 
to insulation member 25; 

in a third step, two cores 24 are inserted into the 
combination of insulation members 25 and 26; 
in a fourth step, core fixing band 27 is attached to 
fix ferrite core 24; and 

in a fifth step, the above is soldered to a temporarily 
fixed terminal to complete a boosting transformer. 

[0010] Since such assembling procedure is taken, to 
produce a boosting transformer each winding must be 
wound around an insulation member or it could not have 
a magnetic material attached thereto. As such, in its pro- 
duction the boosting transformer must be processed 
through a carefully considered procedure and it is thus 
produced inefficiently. 



25 



30 



35 



40 



45 



50 



2 



BNSDOCID: <EP 1058279A1 J_> 



3 



EP 1 058 279 A1 



4 



SUMMARY OF THE INVENTION 

[0011] To overcome the conventional disadvantage 
described as above, one object of the present invention 
is to provide a boosting transformer sized and shaped 
to have its height reduced relative to its width and depth 
to be readily accommodated internal to a high-frequen- 
cy heating device having a high-voltage line arranged 
therein and a complicated structure. 
[0012] Another object of the present invention is to 
provide an approach for eliminating a noise produced 
when a ferrite core oscillates in operating a boosting 
transformer, and also to prevent such approach from de- 
grading the workability and reliability of the boosting 
transformer and increasing the cost for the same. 
[0013] Still another object of the present invention is 
to produce a boosting transformer through a process 
having steps simplified to produce the same more effi- 
ciently. 

[0014] In order to achieve the above objects, the 
present invention provides a boosting transformer for a 
high-frequency heating device to overcome such disad- 
vantages as resulting from conventional systems, hav- 
ing a configuration, function and effect as described be- 
low. 

[0015] In the present invention, a boosting transform- 
er for a high-frequency heating device is used in a high- 
frequency heating device configured to rectify a com- 
mercial, alternating power supply to obtain a direct-cur- 
rent voltage which is in turn converted by an inverter cir- 
cuit to a high-frequency voltage which is in turn boosted 
by a boosting transformer and thus supplied to a mag- 
netron. The boosting transformer includes an insulation 
member, and a primary winding and a secondary wind- 
ing provided on>the insulation member and mutually in- 
sulated by the insulation member. The present invention 
is characterized in structure in that the primary winding 
and the secondary winding each have a width (W1 , W2) 
and a thickness as measured when each winding is 
stacked (T1 , T2), the width (W1 , W2) being smaller than 
the thickness (T1 , T2). 

[0016] Thus, the primary winding and the secondary 
winding, having an significant effect in shaping the 
boosting transformer, can be shaped flat to allow the 
transformer to be readily attached internal to a high-fre- 
quency heating device having a high-voltage line ar- 
ranged therein and a complicated structure. 
[0017] Furthermore, reducing a winding in width al- 
lows the winding to receive a reduced voltage for each 
layer thereof if the secondary winding is not divided 
when it is provided. As such, if a secondary winding re- 
ceiving a high voltage fails to align and is thus displaced 
down as it is provided, it would only have a reduced in- 
ter-winding potential difference. As such, it can hardly 
suffer an inter-winding dielectric breakdown and the 
boosting transformer can thus be enhanced in reliability. 
[0018] Furthermore, providing a boosting transformer 
with a primary winding and a secondary winding re- 



duced in width (W1 S W2) and increased in thickness as 
measured when each winding is stacked (T1, T2). al- 
lows the windings to be adjacent to each other over an 
increased area and thus magnetically coupled together 

$ more significantly. As such, a gap conventionally provid- 
ed in a core of a magnetic body for adjusting a magnetic 
circuit in permeability, may be moved to any location as 
desired. As such, the magnetic circuit can be set, as de- 
sired, to match the shape of the boosting transformer, 

10 with a magnetic material added to an insulation member 
for insulating a winding, a magnetic body attached to 
such insulation member, or the like. 
[0019] In the present invention preferably the boost- 
ing transformer for a high-frequency heating device has 

is the secondary winding not divided but provided in a sin- 
gle block. 

[0020] In one embodiment of the present invention, 
the insulation member is provided in the form of a bobbin 
having a center with a throughhole passing there- 
to through and the insulation member has an internal por- 
tion of the throughhole and a portion of an external sur- 
face thereof which are continuously surrounded by a fer- 
rite core corresponding to a magnetic body for providing 
a magnetic circuit. 
25 [0021] In another embodiment of the present inven- 
tion, the insulation member may have a magnetic ma- 
terial added thereto to also serve as a magnetic body 
providing a magnetic circuit. * 
[0022] Such integration of the insulation member and 
30 the magnetic body can eliminate a source of a noise 
caused when the magnetic body oscillates in operating 
the boosting transformer. Thus it is not necessary to take 
an approach for noise reduction, such as using a core 
fixing band or adhesive to fix the magnetic body to the 
35 insulation member. 

[0023] Conventionally, in fabricating a boosting trans- 
former each winding must be wound around an insula- 
tion member or it would not be able to have a magnetic 
material attached thereto. As such, the boosting trans- 
40 former would not be fabricated efficiently. In contrast, if 
the insulation member may have a magnetic body add- 
ed thereto, then the insulation member may have the 
magnetic body added thereto at any step of the process 
of each winding and a magnetic circuit can be set as 
45 desired to match the shape of the boosting transformer. 
Thus, in its production the boosting transformer can be 
processed through a simple process and it can thus be 
produced more efficiently. 

[0024] In the present invention preferably the boost- 
50 jng transformer includes the primary winding having a 
width (W1) and a thickness as measured when it is 
stacked (T1 ) in a relationship of 1 .5 < T1 / Wl < 9, and the 
secondary winding having a thickness as measured 
when it is stacked (T2) of no less than 0.6T1 and no 
55 more than 1.5T1, and a width (W2) having a value de-. 
termined depending on the winding diameter and turn- 
count. Such dimensions as set as above can implement 
a boosting transformer for a high-frequency heating de- 
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vice which has a height H and a diameter D well-bal- 
anced and is also reduced in thickness and also en- 
hanced in performance and also economical. 
[0025] In the present invenlton according to one em- 
bodiment a magnetic body does not have an arm ex- 5 
tending toward and circumscribing an open end of a 
groove of the insulation member with a winding provided 
therein. As such, the magnetic body can be attached to 
the insulation member before a winding is provided. Fur- 
thermore, if the winding is repaired, it can be repaired 10 
without removing the magnetic body. 
[0026] In the present invention according to a prefer- 
able embodiment the magnetic body cs buried in the in- 
sulation member. As such the present invention can be 
effectively advantageously used without any safety is 
guideline imposed thereon. 

[0027] The foregoing and other objects, leatures. as- 
pects and advantages of the present invention will be- 
come more apparent from the following detailed de- 
scription of the present invention when taken in conjunc- 20 
tion with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0028] Fig. 1 is a circuit diagram showing a configu- 2S 
ration of a high-frequency heating device with a boosting 
transformer of the present invention applied thereto. 
[0029] Fig. 2 is a cross section of a structure of a 
boosting transformer according to a first embodiment of 
the present invention. 30 
[0030] Fig. 3 is a cross section of a structure of a 
boosting transformer according to a second embodi- 
ment of the present invention. 

[0031] Fig. 4 is a cross section of a structure of a 
boosting transformer according to a third embodiment 35 
of the present invention. 

[0032] Fig. 5 is a flow chart of a procedure for provid- 
ing the boosting transformer according to the third em- 
bodiment of the present invention. 

[0033] Fig. 6 is a cross section of a structure of a 40 
boosting transformer according to a fourth embodiment 
of the present invention. 

[0034] Fig. 7 is a cross section of a structure of a 
boosting transformer according to a fifth embodiment of 
the present invention. 45 
[0035] Fig. 8 is a cross section of a structure of a 
boosting transformer according to a sixth embodiment 
of the present invention. 

[0036] Fig. 9 is a cross section of a structure of a 
boosting transformer according to a seventh embodi- so 
ment of the present invention. 

[0037] Fig. 10 is a cross section of a structure of a 
boosting transformer according to an eighth embodi- 
ment of the present invention. 

[0038] Fig. 1 1 is a cross section of a structure of a ss 
boosting transformer according to a ninth embodiment 
of the present invention. 

[0039] Fig. 12 is a cross section of a structure of a 



boosting transformer according to a tenth embodiment 
of the present invention. 

[0040] Fig. 13 is a cross section of a structure of a 
variation of the boosting transformer according to the 
tenth embodiment of the present invention. 
[0041] Fig. 14 is a cross section of a structure of an- 
other variation of the boosting transformer according to 
the tenth embodiment of the present invention. 
[0042] Fig. 15 is a cross section of a structure of a 
boosting transformer according to an eleventh embodi- 
ment of the present invention. 

[0043] Fig. 1 6 is a perspective view of a general struc- 
ture of the boosting transformer according to the elev- 
enth embodiment of the present invention. 
[0044] Fig. 17 illustrates a structure dimensioned as 
in Fig. 7 on the left hand of the center line and a structure 
of one comparative example on the right hand of the 
center line, for studying in the structure of the fifth em- 
bodiment a correlation in dimension between the prima- 
ry winding 20 thickness as measured when it is stacked 
T1 and width W1, the secondary winding 21 thickness 
as measured when it is stacked T2 and width W2 : and 
the like. 

[0045] Fig. 18 illustrates a structure dimensioned as 
in Fig. 7 on the left hand of the center line and a structure 
of another comparative example on the right hand of the 
center line, for studying in the structure of the fifth em- 
bodiment a correlation in dimension between the prima- 
ry winding 20 thickness as measured when it is stacked 
T1 and width WJ, the secondary winding 21 thickness 
as measured when it is stacked T2 and width W2, and 
the like. 

[0045] Fig. 19 is a cross section of a conventional 
boosting transformer. 

[0047] Fig. 20 is a flow chart of a procedure for pro- 
viding a conventional boosting transformer. 
[0048] Fig. 21 is a schematic, enlarged view for illus- 
trating a secondary winding stacked stepwise and thus 
provided. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0049] Boosting transformers according to the em- 
bodiments of the present invention will now be de- 
scribed with reference to the drawings. 
[0050] Fig. 1 is a circuit diagram showing an exem- 
plary, high-frequency heating device employing a boost- 
ing transformer of the present invention. In the Fig. 1 
circuit, a power supply unit 1 includes a rectifier 5 to rec- 
tify a commercial power supply 4, and a coil 6 and ca- 
pacitor 7 to smooth the rectified power supply. A power 
conversion unit 2 is configured of: a frequency conver- 
sion circuit formed of a semiconductor device 9, a diode 
8, a boosting transformer 1 1 and a capacitor 1 2 for con- 
verting the power fed from power supply unit 1 into a 
high-frequency power; a high-voltage rectify circuit 
formed of a boosting transformer 1 1 , a capacitor 1 4 and 
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a diode 13; a high-frequency radiation unit 3 of a mag- 
netron 15 converting a high -voltage, rectified power into 
a high frequency; and a control unit 10 controlling sem- 
iconductor device 9 between ON and OFF states and 
generally controlling the high-frequency heating device. 
[0051] A description will now be provided of various 
embodiments of the boosting transformer of the present 
invention as a component of the circuit as described 
above. 

First Embodiment 

[0052] Fig. 2 shows a structure of a boosting trans- 
former according to a first embodiment of the present 
invention. As shown in the figure, boosting transformer 
1 1 has a winding corresponding to a primary winding 20, 
a secondary winding 21 and a filament winding 23 which 
are wound around an insulation member 25 in the form 
of a bobbin and also insulated from each other by a di- 
viding wall of insulation member 25. As a magnetic body 
for coupling such windings together, two, U-shaped fer- 
rite cores 24 are arranged to pass through a center hole 
of the insulation member. Ferrite cores 24 form a mag- 
netic circuit and between ferrite cores 24 a gap is pro- 
vided. 

[0053] As compared with a conventional boosting 
transformer, boosting transformer 11 has primary wind- 
ing 20 having a reduced width (W1 ) and an increased 
thickness as measured when the winding is stacked 
(T1 ). and also wound flat. It is also configured to be W1 
< T1 . with the value of T1 at least twice that of W1 . The 
secondary winding is similar to the primary winding in 
the width-height relationship. 

[0054] The secondary winding may have a further re- 
duced width W2 to eliminate the necessity of dividing 
the winding into two to three blocks with an insulation 
member, as conventional, while the winding can hardly 
be displaced. As such, in proving a boosting transformer 
with a winding, the winding is hardly displaced so that if 
it receives a high voltage it would not have dielectric 
breakdown. 

[0055] Furthermore, insulation member 25 of the Fig. 
19 conventional example with dividing walls would dis- 
pense with a dividing wall 25a for dividing secondary 
winding 21 into three. As such the boosting transformer 
can be reduced in height accordingly. In other words, 
the Fig. 2 boosting transformer can have its height H 
reduced while its winding can have a total cross section- 
al area unchanged. 

[0056] Furthermore, allowing a winding to have an in- 
creased thickness as measured when the winding is 
stacked : also allows primary winding 20 and secondary 
winding 21 arranged in the direction of the height of the 
boosting transformer to be opposite to each other over 
a larger area. As a result, between the windings more 
magnetic flux can pass through, coupling the windings 
together more significantly. 



Second Embodiment 

[0057] Reference will now be made to Fig. 3 to de- 
scribe a configuration of a boosting transformer accord- 

5 ing to a second embodiment of the present invention, 
making use of the aforementioned feature to dispense 
with a ferrite core as conventionally used. In the present 
embodiment, the boosting transformer includes a mag- 
netic material added to insulation member 25 in the form 

io of a bobbin having a dividing wall for insulating and sep- 
arating each winding. Insulation member 25 with the 
magnetic material added thereto thus functions as an 
insulation member as well as a magnetic material. 
[0058] In the present embodiment, a magnetic flux of 

*s the boosting transformer passes through insulation 
member 25 and also through air as indicated by arrows 
A1 and A2 and thus provides a magnetic circuit. Allow- 
ing such magnetic circuit to have a winding increased 
in thickness when the winding is stacked, allows primary 

20 winding 20 and secondary winding 21 to be opposite 
with each other over an increased area. Consequently, 
more magnetic flux can pass therethrough and as a so- 
called magnetic circuit it can be reduced in magnetic re- 
sistance. 

25 [0059] Furthermore, providing a winding reduced in 
width allows primary winding 20 and secondarywinding 
21 to be less distant from each other. As such, the space 
between the windings can be provided as a gap serving 
to function to adjust the magnetic resistance of the mag- 

^0 netic circuit. Thus, the boosting transformer can dis- 
pense with a U-shaped ferrite core while as a magnetic 
circuit a coupling factor of approximately 0.65 to 0.8 can 
be set for primary winding 20 and secondary winding 21 . 
[0060] Furthermore in the above configuration the in- 

3$ tegration of a magnetic body for providing a magnetic 
circuit and an insulation member for insulating windings 
can eliminate a source of a noise produced when the 
boosting transformer operates. As such, in contrast to 
the conventional art as described above, if a flux varies 

io the magnetic body does not oscillate and as a result a 
noise is prevented. As such, a core fixing band, adhe- 
sive and the like for reduction of such noise can also be 
advantageously dispensed with. 

4S Third Embodiment 

[0061] Reference will now be made to Fig. 4 to de- 
scribe a boosting transformer according to a third em- 
bodiment of the present invention. In the present em- 

50 bodiment also, as in the first and second embodiments, 
a boosting transformer includes primary winding 20, 
secondary winding 21 and filament winding 23. The 
present embodiment is distinguished from the first and 
the second embodiments in that a winding is insulated 

55 by insulation member 25 provided in the form of a bobbin 
having upper and lower surfaces with a magnetic body 
28 in the form of a plate attached thereto for magneti- 
cally coupling the windings together. The magnetic body 
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is shaped in a plate, such as shown in Fig. 4. 
[0062] By attaching multiple magnetic bodies 23 to 
the insulation member 25 upper and lower sides on their 
flanges' external surfaces, in Fig. 4 in the directions in- 
dicated by arrows B1 and B2 a magnetic flux can extend 
to provide a magnetic circuit to provide the function of a 
transformer. Since the magnetic body is provided in the 
form of a plate and thus stuck to the insulation member, 
it can be readily handled in fabricating a boosting trans- 
former. 

[0063] Reference will now be made to Fig. 5 to de- 
scribe a procedure of a process for producing the boost- 
ing transformer of the present embodiment. 
[0064] In a first step, primary winding 20, secondary 
winding 21 and filament winding 23 are successively 
provided on insulation member 25. 
[0065] In a second step, magnetic material 2S is at- 
tached to insulation member 25 on the upper and lower 
surfaces. 

[0066] In a third step, a temporarily fixed terminal is 
soldered to complete a boosting transformer. 
[0067] In the above, the first step and the second step 
may be switched. 

[0068] As described above, in each embodiment con- 
figured as above a boosting transformer may be re- 
duced in height to readily ensure a distance for insulat- 
ing locations having therebetween a large potential dif- 
ference from each other in the transformer's internal 
structure in designing a structure in which the transform- 
er is attached to a high-frequency heating device. Thus 
the boosting transformer can be attached to the high- 
frequency heating device at a location less restrictively 
and such designing can be facilitated. 
[0069] Furthermore in the second and third embodi- 
ments a boosting transformer may include an insulation 
member also serving as a magnetic body providing a 
magnetic circuit, to allow the boosting transformer to 
have a simplified configuration, resulting in an increased 
yield of such boosting transformer and a reduced cost 
for the same. 

Fourth Embodiment 

[0070] Fig. 5 shows a structure of a boosting trans- 
former of a fourth embodiment of the present invention. 
As is apparent in comparison to the Fig. 2 structure of 
the first embodiment, the present embodiment, using a 
flat transformer and thus utilizing a high degree of mag- 
netic coupling magnetic body 24 as indicated by an ar- 
row E in Fig. 6, may eliminate an arm of magnetic body 
24 that extends toward and circumscribes an perimeter 
of insulation member 25, i.e., an open end of a groove 
provided with a winding. As such, insulation member 26 
in the first embodiment can be dispensed with : and mag- 
netic body 24 may be attached to insulation member 25 
before a winding is provided. Furthermore, if a winding 
is repaired, it can be repaired without removing magnet- 
ic body 24. 



[0071 ] If magnet ic body 24 does not extend toward or 
circumscribe the perimeter of insulation member 25, 
grounding magnetic body 24 with core fixing band 27. 
as in a twelfth embodiment (Fig. 15), would result in the 

5 transformer being increased in height H and diameter 
D. Furthermore, core fixing band 27 must be removed 
if a wiring needs repairing. Such disadvantage, howev- 
er, can be overcome by the present embodiment, 
grounding magnetic body 24 via a spring plate 28 or pin 

10 provided at an inner wall of insulation member 25, as 
shown in Fig. 6, allowing the most use of the transformer 
of the present invention. 

Fifth Embodiment 

15 

[0072] Fig. 7 is a cross section of a boosting trans- 
former of a fifth embodiment of the present invention, 
corresponding to the Fig. 6 boosting transformer of the 
fourth embodiment with magnetic body 24 having arms 

20 24a, 24b extending from the center of a winding radially 
in multiple directions or provided in the form of a disc. 
As is apparent in comparison between Figs. 6 and 7, in 
the present embodiment magnetic body 24 may have 
an arm thinner than in the fourth embodiment. As such, 

25 the transformer may further bo reduced in height H. Fur- 
thermore, if magnetic body 24 is attached before a wind- 
ing is provided, the winding can then be provided with 
a torque stabilized and it is thus hardly displaced. 
[0073] Reference will now be made to Figs. 17 and 

30 18 to ^describe in conjunction . with a structure- of the 
present embodiment a relationship between dimen- 
sions, such as the primary winding 20 thickness as 
measured when it is stacked T1 and width W1 and the 
secondary winding 21 thickness as measured when it is 

3S stacked T2 and width W2. 

[0074] In Figs. 17 and 18, the region on the left hand 
of the center line, a region [A], has a structure of the 
same size as in the Fig. 7 embodiment. In contrast, in 
Figs. 1 7 and 18 the regions on the right hand of the cent- 

40 er line, regions [B] and [C] : are both structured 
with T1 / Wl having a value of nine or more. As is apparent 
in comparison between regions [A] and [B] in Fig. 17, 
if T1 / W1 has a value extremely increased then primary 
winding 20 and secondary winding 21 would be opposite 

45 to each other over too large an area, resulting in an ex- 
tremely increased degree of magnetically coupling the 
windings together. As such, if such degree of coupling 
that is mulliplied approximately by 0.65 to 0.8 is desired, 
then primary winding 20 and secondary winding 21 must 

50 have therebetween a distance spacing S them wide 
apart. Consequently, the transformer would not be so 
reduced in height H while it would be only increased in 
diameter D disadvantageous^. 

[0075] If a degree of magnetically coupling primary 
55 winding 20 and secondary winding 2 1 together is adjust- 
ed by providing secondary winding 21 having a thick- 
ness as measured when it is stacked T2 which is no 
more than approximately half the primary winding 20 
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thickness as measured when it is stacked T1 , as shown 
in the Fig. 18 region [C], then distance S would be re- 
duced, although secondary winding 21 would be in- 
creased in width W2. As a result, height H-is not so re- 
duced while width W2 is increased and secondary wind- 5 
ing 21 would thus have an increased interlayer voltage 
disadvantageously. Furthermore, while 11 / W1 can have 
a value in a range of 1.0 to 1 .5, primary winding 20 and 
secondary winding 21 are opposite to each other over 
a relatively small area and if their magnetic coupling de- 10 
gree is adjusted, as described above, then ferrite core 
24 must be increased in size, which is disadvantageous 
in terms of cost. 

[0076] As such, the primary winding 20 has a width 
(W1) and a thickness as measured when it is stacked is 
(T1 ) in a relationship of 1 .5 < T, / W1 < 9, and the second- 
ary winding 21 has a thickness as measured when it is 
stacked (T2) approximately equal to T1, no less than 
0.6T1 and no more than 1 .5T1 , and a width ( W2) having 
a value determined depending on ils winding diameter 20 
and turn-count, so that a boosting transformer for a high- 
frequency heating device can have a height H and a di- 
ameter D well-balanced and can also be reduced in 
thickness and also enhanced in performance and also 
economical. 25 

Sixth to Ninth Embodiments 

[0077] Fig. 8 shows a structure of a boosting trans- 
former of a sixth embodiment of the present invention, 30 
corresponding to the Fig. 7 boosting transformer of the 
fifth embodiment with its center gap altered in position. 
Fig. 9 shows a structure of a boosting transformer of a 
seventh embodiment of the present invention, corre- 
sponding to the Fig. 7 boosting transformer of the fifth 35 
embodiment with a gap 22 altered in position. Such 
structures allow magnetic body 24 to be formed of a pair 
of magnetic pieces opposite to each other with gap 22 
therebetween, one of which pieces may be provided in 
the form of a plate. Consequently, the magnetic body 40 
can be more readily shaped. 

[0078] Fig. 1 0 shows a boosting transformer of an 
eighth embodiment of the present invention, corre- 
sponding to the Fig. 2 boosting transformer of the first 
embodiment with magnetic body 24 varied to have a 45 
cross section in the E and I letters. Fig. 11 shows a 
boosting transformer of a ninth embodiment of the 
present invention, corresponding to the Fig. 2 boosting 
transformer of the first embodiment having magnetic 
body 24 with a pair of magnetic pieces each having an so 
E-letter cross section and arranged opposite to each 
other. 

Tenth Embodiment 

55 

[0079] Fig. 1 2 shows a boosting transformer of a tenth 
embodiment of the present invention, corresponding to 
the Fig. 4 boosting transformer of the third embodiment 



with magnetic body 24 buried in insulation member 25 
for example by means of insertion-molding. Such struc- 
ture allows magnetic body 24 of metal to be insulated. 
This can eliminate the necessity of grounding magnetic 
body 24 according to safety guidelines and the like and 
also eliminate the step of attaching the same. Further- 
more, in the present embodiment magnetic body 24 can 
advantageously have a length different than in Fig. 4, 
as seen in the direction of the thickness of a winding as 
stacked, to adjust a degree of magnetically coupling pri- 
mary winding 20 and secondary winding 21 together. As 
such, it is not necessary to adjust gap 22. 
[0080] Figs. 1 3 and 1 4 shows boosting transformers 
as exemplary variations of the present embodiment, 
varying the shape of magnetic body 24 buried and thus 
formed by means of insertion-molding. 

Twelfth Embodiment 

[0081] Fig. 15 is a cross section of a boosting trans- 
former of an eleventh embodiment of the present inven- 
tion, corresponding to the Fig. 7 boosting transformer of 
the fifth embodiment with magnetic body 24 fixed with 
core fixing band 27. Fig. 16 is a general, perspective 
view of a boosting transformer of the present embodi- 
ment. In the present embodiment, core fixing band 27 
has a lower end 27a serving as a grounding pin: : 
[0082] Although the present invention has been de- 
scribed and illustrated in detail, it is clearly understood 
that the same is by way of illustration and example only 
and is not to be taken by way of limitation, the spirit and 
scope of the present invention being limited only by the 
terms of the appended claims. 



Claims 

1 . A boosting transforme r for a high-frequency heating 
device, used in a high-frequency heating device 
configured to rectify a commercial, alternating pow- 
er supply (4) to obtain a direct-current voltage in turn 
converted by an inverter circuit to a high-frequency 
voltage in turn boosted by a boosting transformer 
(11 ) and thus fed to a magnetron (15), said boosting 
transformer comprising: 

an insulation member (25); and 
a primary winding (20) and a secondary wind- 
ing (21 ) formed at said insulation member (25) 
and mutually insulated by said insulation mem- 
ber (25); wherein said primary winding (20) and 
said secondary winding (21 ) each have a width 
(W1, W2) and a thickness as measured when 
each winding is stacked (T1, T2), said width 
(W1, W2) being smaller than said thickness 
(T1.T2). 

2. The boosting transformer of claim 1, wherein said 
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secondary winding (21) is not divided but provided 
in a single block. 

3. The boosting transformer of claim 1. wherein said 
primary winding (20) and said secondary winding 
(21) are provided around said insulation member 
(25) and accommodated respectively in two sets of 
spaces provided in said insulation member (25) by 
a dividing wall of said insulation member (25). 

4. The boosting transformer of claim 1 , wherein said 
insulation member (25) is provided in a form of a 
bobbin having a center with a throughhole passing 
therethrough and wherein said insulation member 
(25) has an internal portion of said throughhole and 
a portion of an external surface thereof continuously 
surrounded by a magnetic body (24) for providing a 
magnetic circuit. 

5. The boosting transformer of claim 1, wherein said 
insulation member (25) has a magnetic material 
added thereto to serve as a magnetic body provid- 
ing a magnetic circuit, — — ._ 

6. The boosting transformer of claim 5, wherein said 
insulation member (25) has an external surface with 
a magnetic body (28) added thereto. 

7. The boosting transformer of claim 1 , wherein said 
insulation member has an external surface with 
added thereto a magnetic body (28) providing a 
magnetic circuit. 



12. The boosting transformer of claim 4, wherein mag- 
netic body (24) is grounded by either one of a plate 
spring (28) and a pin (28a) provided at an inner wall 
of insulation member (25). 

5 

13. The boosting transformer of claim 4 S wherein said 
magnetic body (24) is buried in said insulation mem- 
ber (25). 

10 14. A boosting transformer for a high frequency heating 
device, comprising 

an insulating member; and 
primary and secondary windings coaxially sup- 
's ported and axially separated on said insulating 
member, and insulated from each other there- 
by, said primary and secondary winding each 
having a width, as measured along said axis, 
which is less than its thickness, as measured 
20 normally to said axis, between its radially inner- 
most and outermost limits or turns. 

-15. A boosting-transformer for a microwave oven in 
which both primary and secondary windings coaxi- 
25 ally arranged on a common insulating support mem- 
ber are thicker, measured radially, than they are 
wide, measured axially. 

30 



8. The boosting transformer of claim 1, wherein said 
magnetic body includes a ferrite core (24). 35 

9. The boosting transformer of claim 1 , wherein said 
primary winding (20) has a width (W1) and a thick- 
ness as measured when said primary winding (20) 

is stacked (T1) in a relationship of 1.5 < T1 / W1 < 9, 40 
and said secondary winding (21 ) has a thickness as 
measured when said secondary winding (21) is 
stacked (T2) in a range of 0.6T1 to 1.5T1, and a 
width (W2) having a value determined depending 
on a winding diameter and turn-count of said sec- *s 
ondary winding (21). 

10. The boosling transformer of claim 4, wherein said 
magnetic body (24) dispenses with an arm extend- 
ing toward and circumscribing an open end of a 50 
groove of said insulation member (25) with a wind- 
ing provided therein. 



11. The boosting transformer of claim 4, wherein a de- 
gree of magnetically coupling said primary winding 55 
(20) and said secondary winding (21 ) together is ad- 
justed depending on a length of magnetic body (24) 
in a direction of a thickness of a winding as stacked. 
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